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CLINICAL SIGNIFICANCE
(1) Although a majority of individuals knew they had hypertension or diabetes, only 41% were aware of hypercholesterolemia.
(2) Forty-seven percent of hypertensive, 33% of diabetic, and 12% of hypercholesterolemic individuals were receiving pharmacological treatment, yet control of these conditions was low.
(3) The relatively high prevalence of these risk factors and their ineffective management reveal an alarming inadequacy of cardiovascular disease prevention and call for urgent patient and physician education.
INTRODUCTION
Latin American countries are undergoing an epidemiologic transition that will increase the prevalence of cardiovascular disease. 1 Changes in lifestyle and dietary and exercise habits, consistent with urbanization, foster this transition. 2 Advances in healthcare have decreased death rates due to infectious diseases, and hence increased life expectancy, which also increases the prevalence of age-related chronic conditions. 2, 3 Healthcare systems must evolve with the changing needs of populations and take into account the value of prevention and treatment measures. This strategy requires that the epidemiologic status of the population be assessed periodically for awareness of whether individuals carry risk factors, acceptance of treatment, and adherence to the prescribed treatments. Then prevention and treatment strategies appropriate to the local epidemiology and environment can be developed and contextual education provided to physicians and the population.
Levels of awareness of cardiovascular risk factors, treatment, and adherence vary across the world and information available for Latin America is limited. [4] [5] [6] [7] Therefore, population-specific data are required for Latin American healthcare systems to operate efficiently. The Cardiovascular Risk Factor Multiple Evaluation in Latin America (CARMELA) study evaluated the prevalence and distribution of cardiovascular risk factors in 11,550 subjects in 7 major cities, and found several trends unique to these populations. 8 In this report; we present data from CARMELA pertaining to awareness, control, and adherence to treatment for hypertension, diabetes, and hypercholesterolemia.
METHODS
CARMELA was a cross-sectional, population-based observational study conducted between September 2003 and August 2005 of 11,550 subjects (25-64 years of age) in 7 Latin American cities: Barquisimeto, Venezuela; Bogota, Colombia; Buenos Aires, Argentina; Lima, Peru; Mexico City, Mexico; Quito, Ecuador; and Santiago, Chile. 8 The distribution of subjects was approximately 1600 participants in every city, of whom 400 subjects (200 men and 200 women) were in each of the four 10-year age groups. This study was complied with the Declaration of Helsinki, Guidelines for Good Clinical Practice, and local bioethics regulations and laws in the participating countries. Subjects provided informed written consent.
Sampling, survey, clinical measurements, and statistical analysis were performed as described earlier. 8 Data were collected on the prevalence of hypertension, diabetes, and hypercholesterolemia; extent of previously and newly diagnosed cases; proportion of affected individuals who were receiving pharmacologic and/or nonpharmacologic treatment at the time of the study; proportion of those who achieved treatment control; extent of adherence to treatment; and reasons for nonadherence. Prevalence data are adjusted for the age and sex distribution of each city.
To assess awareness (prior diagnosis), subjects were asked if they were ever informed by a health professional that they carry the risk factor. To assess treatment, subjects were asked if they were currently prescribed any medication for the condition and if the medication was taken as prescribed (ie, adherence). Subjects who replied in the negative were asked to indicate reasons for nonadherence. Subjects were asked if they used nonpharmacologic lifestyle changes (diet, exercise, weight control, and ''other'') to control hypertension, diabetes, or hypercholesterolemia.
Hypertension was defined as blood pressure $140/90 mm Hg or taking antihypertensive medication; diabetes and hypercholesterolemia were defined as previous diagnosis of the condition or fasting plasma glucose $126 mg/dL and total cholesterol $240 mmol/L, respectively. A blood pressure ,140/90 mm Hg in previously diagnosed or currently treated hypertensive subjects was designated as controlled hypertension. Diabetes was considered controlled if fasting plasma glucose levels were ,110 mg/dL. For hypercholesterolemia, Framingham risk scores determined low density lipoprotein cholesterol (LDL-C) cutoffs for control; high risk (.20% 10-year risk), intermediate risk (10%-20% 10-year risk), and low risk (,10% 10-year risk) cutoffs were LDL-C ,100, ,130, and ,160 mg/dL, respectively. 9 
RESULTS
Levels of awareness of disease, current prevalence, and treatment and control of hypertension (Table 1) , diabetes (Table 2) , and hypercholesterolemia (Table 3) varied across cities. In the overall population, the prevalence of hypertension (16%) and hypercholesterolemia (14%) was about twice that of diabetes (7%). In the case of hypertension, 90% of the overall population had been previously screened for blood pressure; in contrast, only 50% of the overall population had been previously screened for hypercholesterolemia and 58% had been screened previously for diabetes. Lima had consistently low screening rates relative to other cities, and Buenos Aires had the highest screening rates.
The proportion of individuals with hypertension, diabetes, or hypercholesterolemia who reported prior diagnosis (awareness) of the risk factor varied across cities. Of the 3 risk factors, the level of awareness was greatest for diabetes (78%), less for hypertension (64%), and lowest for hypercholesterolemia (41%). Consistent with the relatively low screening rates, Lima had the lowest levels of awareness for all 3 conditions. Few people with hypercholesterolemia were receiving pharmacologic treatment (12%); levels of treatment were higher among the populations with hypertension (47%) and diabetes (33%). Attainment of therapeutic goals for blood pressure, glucose, and cholesterol levels shown in this study was far from desirable in all 3 conditions (24% for hypertension, 5% for diabetes, and 6% for hypercholesterolemia) among the overall affected population.
Pharmacologic treatment of hypertension, diabetes, and hypercholesterolemia
Among the treated hypertensive population, 51% had controlled blood pressure (,140/90 mm Hg). The use of monotherapy (78%) was more common than combination therapy (19%, 3%, and 0.3% for 2-, 3-, and 4-drug combinations, respectively, Figure 1A ); this trend was consistent for both men and women in every city. Angiotensin-converting enzyme (ACE) inhibitors were the most commonly reported drugs, followed by beta-blockers and calcium channel blockers. Combinations of ACE inhibitors with either a diuretic or a calcium channel blocker accounted for 28% and 21% of all combinations used.
Only 16% of the subjects treated for diabetes were controlled (fasting plasma glucose ,110 mg/dL). The predominant means of managing diabetes was through the use of oral drugs alone, which far exceeded the use of insulin alone and combined treatment with oral drugs and insulin ( Figure 1B) ; this pattern was consistent in most cities and for both sexes. Among those on oral drugs, monotherapy was more common (76%) than 2-drug therapy (24%).
Among the pharmacologically treated hypercholesterolemic population, 52% had attained therapeutic LDL-C goals. Statins were the most commonly prescribed medication (52%), followed by fibrates (20%). Nicotinic acid and derivatives, bile acid sequestrants, and other drugs were used by 28% of treated subjects. This trend was consistent across most cities-the exceptions were Data are presented as a percentage (and 95% CI) of the overall population or of the population with hypertension. *Blood pressure $140/90 mm Hg or receiving pharmacologic treatment for hypertension. †Individuals reporting they had been told they were hypertensive. ‡Individuals first diagnosed with hypertension at the time of the CARMELA assessment. §Nonpharmacologic treatments included diet, exercise, weight control, and other methods. 
www.americantherapeutics.com
American Journal of Therapeutics (2010) 17 (2) Mexico City, where fibrates were the most commonly used drugs (41%), and Quito, where drugs other than statins or fibrates accounted for 52% of drugs used.
Adherence and nonadherence to pharmacologic treatment
Among those reporting that they currently took medication, the mean proportion reporting use as prescribed was 69% for hypertension (city range: 56%-77%), 63% for diabetes (city range: 26%-91%), and 66% for hypercholesterolemia (city range: 37%-76%), with wide variation between cities and risk factors. Women tended to report better treatment adherence than men. Forgetfulness was the main cause of nonadherence reported for all 3 conditions (51% for hypertension, 54% for diabetes, 42% for hypercholesterolemia), and financial reasons were not cited as the major limiting factor in these populations (18% for hypertension, 13% for diabetes, 25% for hypercholesterolemia).
Nonpharmacologic management of cardiovascular risk
Although most subjects (hypertension, 53%; diabetes, 67%; or hypercholesterolemia, 88%) were not receiving pharmacologic treatment at the time of the study, the majority of individuals with hypertension (60%), diabetes (73%), and hypercholesterolemia (66%) did report using nonpharmacologic means (eg, diet, weight control, regular exercise) to manage their condition. As seen in Table 4 , among individuals reporting the use of some nonpharmacologic means to manage hypertension, diabetes, or hypercholesterolemia, diet was nearly always used in attempts to manage the risk factor, whereas weight control and exercise were reported by only approximately one-third of these patient populations.
DISCUSSION
Awareness of hypertension in the CARMELA cities (64%) was higher than the awareness values reported for many countries in the world and comparable to that of the United States (66%). 10 Awareness of hypercholesterolemia in the CARMELA cities (41%) fell between developed and developing countries (ranging from 0% to 33% among 32 populations from 19 countries on 3 continents), 6 whereas in the United States, awareness of hypercholesterolemia is 48%. 10 Nonetheless, CARMELA contributed to an overall new diagnosis in 34% of the population with hypertension, 21% of the population with diabetes, and 54% of those Data are presented as a percentage (and 95% CI) of the overall population or of the population with diabetes. *Previously diagnosed diabetes or fasting plasma glucose .126 mg/dL. †Individuals reporting they had been told they were diabetic. ‡Individuals first diagnosed with diabetes at the time of the CARMELA assessment. §Nonpharmacologic treatments included diet, exercise, weight control, and other methods. American Journal of Therapeutics (2010) 17 (2) www.americantherapeutics.com with hypercholesterolemia, indicating the need for and the intrinsic value of detection and awareness campaigns in these countries. About half of the individuals with hypertension (47%) and 33% of those with diabetes were prescribed medication for their condition at the time of CARMELA, whereas only 12% of individuals with hypercholesterolemia were treated. The lower likelihood of treatment for persons with hypercholesterolemia was consistent with the low rates of screening and diagnosis. By comparison, in the United States, half of the cases of hypertension and diabetes, and 20% of individuals with dyslipidemia are currently being treated. 10 In the CARMELA study, monotherapy was more common than combination therapy for each of the 3 conditions. For hypertension, ACE inhibitors were the most commonly prescribed drug. Among medications for diabetes, oral drugs were much more commonly used than insulin. For hypercholesterolemia, statins were the most commonly used medication, although a relatively high percentage of the population (28%) reported using nicotinic acid and derivatives, bile acid sequestrants, or other drugs. This reflects the availability of modern medicines in these cities.
Roughly, half of the treated population with hypertension or hypercholesterolemia achieved control of their condition, but only 1 in 6 patients treated for diabetes had a fasting plasma glucose ,110 mg/dL. The percentage of treated individuals attaining therapeutic goals (blood pressure ,140/90 mm Hg, fasting plasma glucose ,110 mg/dL, or LDL-C level cutoffs appropriate to Framingham risk) were 51%, 16%, and 52%, respectively; by comparison, recent National Health and Nutrition Examination Survey data show United States' attainment of these treatment goals at 65%, 34%, and 46%, respectively. 10 A single-city study in Cuba with a design similar to CARMELA found hypertension prevalence of 20%, but higher levels of treatment and control than most CARMELA cities 11 -only Mexico City had comparable levels. The results in Cienfuegos, Cuba, and Mexico City would suggest that good blood pressure control is possible even in resource-constrained societies if an appropriate system providing medical assistance and medicines with a focus on long-term chronic care is in place.
Taking medication entirely in accordance with the prescription is an important aspect of achieving the desired clinical outcome. [12] [13] [14] [15] In the CARMELA study, Data are presented as a percentage (and 95% CI) of the overall population or of the population with diabetes. *Previously diagnosed hypercholesterolemia or total cholesterol $240 mg/dL. †Individuals reporting they had been told they were hypercholesterolemic. ‡Individuals first diagnosed with hypercholesterolemia at the time of the CARMELA assessment. §Nonpharmacologic treatments included diet, exercise, weight control, and other methods. the percentage of patients currently taking medications and reporting adherence to medication as prescribed was relatively high for individuals with hypercholesterolemia (66%), diabetes (63%), and hypertension (69%), and this is comparable with the adherence rates found for treatment of cardiovascular disease (77%) and diabetes (68%) in a large meta-analysis of adherence studies. 16 For hypertension, levels of (2) www.americantherapeutics.com adherence observed in CARMELA seem to exceed those reported from other developing countries (43% for China, 27% for Gambia, and 26% for Seychelles), and even those in the United States (51%). 4 The leading cause of nonadherence to treatment reported in the CARMELA cities was forgetfulness, cited by roughly half of the individuals currently using medication for the 3 risk factors examined-financial reasons were not the major cause of nonadherence. Although self-reported adherence is not an objective assessment, it is a valid measurement that may actually underreport the degree of adherence compared with objective measures such as pill counts. 16 A limitation of this study is that the survey asked questions on adherence only of those individuals reporting that they currently took medication for their condition-those who had been diagnosed but were not currently taking medication were not questioned on why they were not. Thus, we do not have a full assessment of the patients' access to medicines and other factors influencing adherence. Nonetheless, the reasons for nonadherence in CARMELA cities closely parallel reasons found in another study where forgetfulness was the major cause of nonadherence (30% of subjects). 17 If we accept that forgetfulness and lack of interest are significant factors impacting adherence to treatment, these causes can be addressed with better patient education to increase awareness of the need to take medication as prescribed to achieve the best cardiopreventive effects.
CONCLUSION
Although many individuals in the CARMELA cities knew they had hypertension or diabetes, only 41% were aware of having hypercholesterolemia. However, few of them received treatment, and even fewer achieved control of their condition. The relatively high prevalence of these 3 risk factors and the low rates of treatment and achievement of therapeutic goals (especially for hypercholesterolemia) constitute alarming trends with regard to cardiovascular disease prevention. There is a tremendous need for medical and patient education directed toward more aggressive diagnosis and proper management for both primary and secondary prevention to avert substantial healthcare costs in these cities. Furthermore, the levels of previously undiagnosed hypertension (36%), hypercholesterolemia (60%), and diabetes (21%) underscore the need for and value of mounting screening campaigns. Although many individuals reported lifestyle modifications to manage their risk, the low numbers with healthy blood pressure, plasma glucose, or lipid levels indicate a need for patient and physician education on appropriate dietary changes and types and quantities of exercise. Because these data are derived exclusively from urban areas, where individuals might be expected to have better access to health screening and medical care, the findings reported here are a call to action for all Latin American physicians, public health organizations, and citizens.
